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(54) Machine for packaging Items In a web of packaging material formed Into a tube 


(57) A packaging machine (1 ) is adapted to form a 
web (8) of packaging material into a tube to surround 
Items (3) to be packed, the tube then being closed, 
sealed and severed between successive Kerns to pro- 
duce individual packages (5). The tube is formed by seal- 
ing one surface of an edge zone of the web to the same 
surface of the opposite edge zone of the web so that, in 
the finished package, the sealed zones form a flap (45) 
extending longitudinally of the package. The machine 
comprises a support surface (2) having a longitudinal slot 
(43) therein, the slot being adapted to accommodate the 
flap, the machine further comprising at least two pairs of 
rollers (18,22), at least the first (18) of the pairs of rollers 
being located beneath the support surface (2), the pairs 
of rollers forming successive nips for gripping the flap 


(45) and driving the partly formed packages along the 
support surface (2) towards a closing, sealing and sev- 
ering station (23) and for forming the required seal 
between the edge zones of the web (8), and means 
(32,34) for applying a vacuum to the tube adjacent the 
point where the edge zones of the web are brought 
together to form the tube, wherein the width of the longi- 
tudinal slot (43) for at least a section of the slot down- 
stream of the point of application of the vacuum, is 
sufficiently great relative to the distance of at least the 
first pair of rollers (18) below the support surface (2) to 
allow an air passage to be formed within the tube as it 
moves towards the closing, sealing and severing station 
(23). 
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Description 

This invention relates to a packaging machine, and 
more particularly to a packaging machine of the type in 
which a web of packaging material is brmed into a tube 
to surround the items to be packed and the tube is then 
sealed and severed between successive items to pro- 
duce individual packages. The invention is more partic- 
ularly concerned with packaging machinery of this type 
in which the tube is formed by sealing one surface of an 
edge zone of the web to the same surface of the opposite 
edge zone of the web so that, in the finished package, 
the sealed zones form a flap extending longitudinally of 
the package. 

Packaging machines of the type desaibed above 
are commonly used in the food manufacturing industry, 
more particularly for the packaging of biscuits and similar 
items. For the purposes of illustration the invention will 
be described in the context of a biscuits packaging 
machine. It shouM be appreciated, however, that the 
invention is of more general applicability and may be 
used in a wide range of packaging machines of the type 
described above. 

In the packaging of biscuits by such machines the 
biscuits may already be held in containers of card or plas- 
tics material, for example, or they may be loose and sim- 
ply assembled together into groups, each group being 
intended to be packaged to form a single packet of bis- 
cuits. In the latter case, the packaging machine bed is 
horizontal and the biscuits are arranged vertically - i.e. 
the biscuits stand on edge - as they are fed into the pack- 
aging machine by means of a conveyor. The groups of 
biscuits are automatically spaced apart by a distance 
sufficient to enable the packaging tube, between consec- 
utive groups of biscuits, to be sealed and severed to form 
the individual packets required. 

In machines of theprior art, the apparatus for sealing 
and severing the tube to form individual packets is typi- 
cally located several packet lengths downstream of the 
tube forming station. This arrangement leads to two rec- 
ognized disadvantages. Firstly, between the tube form- 
ing station and the tube severing station the biscuits must 
be supported and maintained in their pre-formed groups. 
In particular, because the biscuits are standing on edge, 
care must be taken to prevent the leading or trailing bis- 
cuit in each group from falling over. Because, along the 
relevant portion of the machine length, the biscuits are 
totally enclosed by the tube it is not possible to support 
the biscuits directly by means of fingers extending from 
the conveyor. In the circumstances, conventional prac- 
tice has been to provide a pair of chains, one each side 
of the line of the tube, to engage the lateral faces of the 
tube and maintain the biscuits in the correct position. 
Each time the packaging line is changed for a different 
type of biscuit the chains must be re-adjusted. This is a 
time consuming process and one which inevitably leads 
to certain waste production. Secondly, excessive 
amounts of air tend to be trapped within the finished 
packages with the result that subsequent handling and 


packing of the packages into outer cases or containers 
for transport is rendered difficult. 

With a view to overcoming the problem of excessive 
air within the packages it has been proposed to apply a 

5 vacuum to the tube and, in a known arrangement, the 
vacuum is applied to the packaging tube adjacent the 
point where the lateral edges of the web are brought 
together to form the tube. The vacuum is simply applied 
by means of a suction chamber under the support sur- 

'0 face on which the groups of biscuit move into and through 
the packaging machine. The conveyor feeds the groups 
of biscuits to the packaging machine and the end of the 
conveyor passes through the suction chamber, which is 
of sufficient size to accommodate the end roller of this 

rs conveyor. Whilst this proposal does, to an extent, reduce 
the amount of air contained in the final packages it does 
not completely eliminate the air problem. Firstly, because 
the conveyor passes through the suction chamber it is 
not possibleto seal the suction chamberfrom the outside 

20 environment, so that it is difficult to obtain an effective 
vacuum without expending significant power Secondly, 
it viflll be appreciated that, since thef inal sealing and sev- 
ering station is located two or three package lengths 
downstream of the point where the vacuum is applied, it 

25 is difflcuK to expel air from the final package which is 
about to be closed and severed because of the interven- 
ing two or three groups of product located between the 
severing point and the point of application of vacuum. 
When the sealing and severing of the package end takes 

30 place, the air which is left between the groups of biscuits 
in the packaging web at the point where the package end 
is to be sealed and severed is forced back towards the 
groups of biscuits upstream causing puffing of the web. 
This puffing tends to disturb the biscuits, particularly the 

35 leading and trailing biscuits, in the upstream groups, 
causing them to fall over if external supports, such as 
side chains, are not provided. 

In conventional machines, after the edge zones of 
the web have been brought together, the flap so formed 

*o is gripped between nips of successive pairs of rollers 
located beneath the support surface or machine bed on 
which the partly formed packages slide. These rollers 
drive the partly formed packages towards the sealing 
and severing station and. by applying pressure and/or 

45 heat to the packaging web located between the nips, the 
required seal between the lateral zones of the web is 
formed. If the web is to be sealed in a coU seal process, 
at least two pairs of rollers are prefen-ed. Although only 
one pair of rollers may be necessary to form the seal. 

50 two pairs are preferred to provide sufficient pull to drive 
the partly formed packages of biscuits towards the seal- 
ing and severing station. If a heat seal process is to be 
used, it ispreferred to provide at least two pairs of heated 
rollers to plasticize and seal the web, in which case at 

55 least one further pair of rollers needs to be provided to 
drive the partly formed packages towards the sealing 
and severing station. 

In ur pending European patent application No. 
94305754.7 we disclose how an improvement in the air 
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extraction from the final package can be achieved If the 
edge of at least one roller of at least the first pair of rollers 
downstream of the point of application of the suction is 
relieved whereby an air passage is formed within the 
tube at the point where the tube passes the relevant pair 
of rollers as it nwves downstream in the machine direc- 
tion. More especially, a substantial improvement in air 
extraction can be achieved when both of each pair of roll- 
ers at each nip, except the final nip, are relieved by a 
chamfer whereby, as the package passes each of the 
relieved rollers, a generally triangular zone is formed 
inside the web between the web lying against the cham- 
fered rollers and the lower face of theproductbeing pack- 
aged. 

Aaording to the present invention there is provided 
a packaging machine adapted to form a web of packag- 
ing material into a tube to surround Items to be packed, 
the tube then being closed, sealed and severed between 
successive items to produce individual packages, the 
tube being formed by sealing one surface of an edge 
zone of the web to the same surface of the opposite edge 
zone of the web so that, in the finished package, the 
sealed zones form a flap extending longitudinally of the 
package, the machine comprising a support surface hav- 
ing a longitudinal slot therein, said slot being adapted to 
accommodate said flap, said machine further comprising 
at least two pairs of rollers, at least the first of said pairs 
of rollers being located beneath the support surface, said 
pairs of rollers forming successive nips for gripping said 
flap and driving the partly formed packages along the 
support surface toviards a closing, sealing and severing 
station and for forming the required seal between the 
edge zones of the web, and means for applying a vacuum 
to the tube adjacent the point where the edge zones of 
the web are brought together to form the tube, vrtierein 
the width of said longitudinal slot for at least a section of 
the slot downstream of the point of application of the vac- 
uum, is sufficiently great relative to the distance of at 
least the first pair of rollers below the support surface to 
allow an air passage to be formed within the tube as it 
moves towards the closing, sealing and severing station. 

In a preferred embodiment of the invention, for the 
entire length of the slot downstream of the point of appli- 
cation of the vacuum until the nip of thef inal pair of rollers 
is reached, the width of the slot is sufficiently great rela- 
tive to the distance of the rollers below the support sur- 
face to allow the air passage to be formed. 

In a machine incorporating the present invention 
substantially all surplus air will be removed from the final 
package before closing, sealing and severing, with the 
result that in the individual packages formed by the 
machine the packaging film closely conforms to the prod- 
uct within it. Because the rollers and the items within the 
tube hold the packaging film under tension the air pas- 
sage does not collapse when a vacuum is applied. In 
addition, when the sealing and severing of the package 
end takes place, any small amounts of air I ft in the pack- 
age are expelled tovrards the groups of product located 
between the severing point and the point of application 


of the vacuum, and the air passage allows this air to be 
passed back readily to the point of application of the vac- 
uum, avoiding disturbance to the biscuits in the upstream 
groups. t\4oreover, this air wrhich is forced back up the 
5 tube also assists in preventing the collapse of the air pas- 
sage. 

The improved air extraction of the present invention 
causes the web, in the zones between the individual 
groups of product, to be sucked inwardly towards the 

10 centre of the tube, notwithstanding that the tube is main- 
tained under tension as it is pulled through the machine 
line by the rollers. The effect of this partial collapse of the 
tube and the effective application of the vacuum is to pre- 
vent the biscuits forming each group from being dis- 

15 placed from the vertical an-ay in which they are fed to the 
packaging station. Hence, the side chains often previ- 
ously required to maintain the biscuits in the desired ori- 
entation may be omitted, resulting in a general 
simplification of the machine and the removal of the 

20 undesirable setting step then required each time the 
product line being handled by the packaging machine is 
changed. 

As the tube of the invention collapses under the influ- 
ence of the applied vacuum, gussets are automatically 

25 formed in the lateral edges of the tube. Heretofore, when 
packaging products of, for example, rectangular cross- 
section It has usually been necessary to form gussets by 
mechanical gusseting fingers immediately prior to oper- 
ation of the closing, sealing and severing machine. 

30 Since, in embodiments of the present invention, gussets 
are automatically formed by the collapsing tube, there is 
no requirement for gusseting fingers. 

In a particularly preferred embodiment of the inven- 
tion, the support surface is cut away at the final pair of 

35 rollers and the top surface of the final pair of rollers is 
level with the support surface. 

A further improvement in air extraction can be 
achieved by applying the suction to the tube downstream 
of the end of the conveyor which feeds the groups of bis- 

40 cults into the packaging machine, between the end of the 
conveyor and the first pair of rollers at which the edges 
of the web are brought together to form the tube. The 
conventional suction chamber may be replaced with a 
small housing fitted beneath the support surface on 

45 which the groups of biscuits move as disclosed in our 
pending European application No. 94305754.7. The 
housing, in combination with the support surface, then 
substantially sunounds the point where the lateral edges 
of the web are brought together to form the packaging 

50 tube and is sufficiently small that the end roller of the con- 
veyor does not interfere with the housing. The housing 
may be located beneath guide slots in the support sur- 
face which bring the edges of the web together, and may 
extend above and beneath the first pair of rollers to the 

55 point where the nip is formed between the first pair of 
rollers. The housing preferably seals against the under- 
side of the support surface and closely abuts the top sur- 
face and the underside of the first pair of rollers. A source 
of vacuum is applied to the housing and, because the 
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housing and support surface substantially sun-ound the 
point where the lateral edges of the web are brought 
together, there Is little leakage from the surroundings Into 
the evacuated housing and the vacuum source need be 
considerably less powerful than in known niachines. 

A particularly preferred embodiment f the invention 
comprises three successive pairs of rollers. 

The invention will be better understood from the fol- 
lowing description of a preferred embodiment thereof, 
given by way of example only, reference being had to the 
accompanying drawings wherein: 

Figure 1 shows schematically a side view of an 

embodiment of the invention; 

Figures 2 and 3 show schematic cross-sections on 

the lines 11-11 and Ill-Ill respectively of Figure 1 ; 

Figure 4 shows a side view of details of the vacuum 

housing and first roller; and 

Figure 5 is a top plan view of the details shown In 

Figure 4. 

Referring firstly to Figure 1 , a packaging machine 1 
comprises a bed or support surface 2 along which 
groups 3 of a product 4 pass to form discrete packets 5 
of the product. Apparatus Is provided upstream of the 
machine 1 for grouping the product 4 into the required 
groups 3 and for spacing the groups apart for supply to 
the packaging machine, the groups being conveyed into 
the packaging machine by conveyor 30 which returns 
around end conveyor roller 31 . The conveyor 30 may be 
provided with fingers 40 for supporting the groups 3 on 
the conveyor. Such apparatus will be well known to those 
skilled in the art and will not be described further here. 

As the product passes through the machine a tube 
6 is formed about the successive groups 3 in a tube form- 
ing station 7. In the tube forming station 7, a web 8 of. 
e.g., plastics film from a suitable supply reel 9 is guided 
and shaped into a tube. The tube is formed by bringing 
one face of one edge zone 10 of the web into engage- 
ment with the same face of the opposite edge zone 1 1 
(see Rgures 2 and 3). For this purpose, the web is initially 
deformed into a generally inverted U-shape and the edge 
zones 10.1 1 are fed between guides 13,14 (for the edge 
zone 10) and 15,16 (for the edge zone 11). The edge 
zones then pass into a longitudinal slot 43 in the sipport 
surface and also into the nip between a pair of rollers 
17.18 (see Figure 3) and are sealed to form a flap 45. 
The rollers 1 7,1 8 are driven and accordingly grip the flap 
and thus move the tube fonward in the machine direction. 
In this embodiment two further pairs of rollers are located 
downstream of the tube forming station of which one of 
each pair 20, 22 can be seen in Figure 1 . The first two 
pairs of rollers are positioned below the support surface 
of the machine bed. The top surface of the final pair of 
rollers 22 is level with the top of the support surface 2 
and forms part of the surface along which the tube 
moves, the machine bed being cut away to accommo- 
date the rollers. 


Located two or three package lengths downstream 
of the tube forming station is a tube closing, sealing and 
severing station 23 in which the tube is flattened to close 
it. sealed and severed through the seal, thereby simulta- 

5 neously closing the final package 24 and severing it from 
the tube and forming the leading closed and sealed end 
of the next package 25. 

A housing 32 fitted downstream of the conveyor 
roller 31 and below the plate 33 forming the guides 14 

10 and 15 forms a plenum 26 (see Figure 5) which is con- 
nected to a vacuum source via a tube or duct 34 to estab- 
lish a SLiiambient pressure at the point of tube formation. 
It will be appreciated that because of the shape of the 
web at this point and the relatively fine nature of the web 

is material only a limited vacuum can be drawn from the 
plenum 26. The housing 32 is fitted beneath the slots in 
the machine bed which form the guides for bringing the 
edges 10. 1 1 of the web together and then feeding the 
edges to the first rollers 1 7, 1 8. The sides 35 of the hous- 

20 ing 32 have walls 46 which extend below the first pair of 
rollers 1 7, 1 8 to the point where the nip is formed between 
the two rollers 1 7, 1 8 as well as upper front walls 47 which 
extend above the first pair of rollers 17, 18 to the point 
»*iere the nip is formed between them. The sides 35 of 

25 the housing (see Figure 4) are shaped to abut against 
the underside of the machine bed or support surface 2 
and to seal around the two rollers 17,18. Preferably, the 
sides 35 have top portions 36 formed from a plastics 
material for providing a more effective seat against the 

30 machine bed and around the rollers. Each top portion 36 
is provided with an arcuate edge 37 between the upper 
and lower front walls 46 and 47. the arcuate edge 37 
being adapted to cooperate with and abut the drcumfer- 
ential edge of roller 17 or 18, respectively Thus, the 

35 housing 32 cooperates with the rollers and the machine 
bed substantially to surround the point where the edges 
1 0, 1 1 of the web are brought together, so that a vacuum 
may be developed in the plenum 26 by connecting duct 
34 to a vacuum source. Because the plenum 26 is sealed 

40 from the outside atmosphere save at the points where 
the web enters and leaves the housing 32, the vacuum 
can be provided by, for example, a relatively low powered 
fan operating at around 0.5 KW, or less. 

In accordance with the present invention this limited 

45 vacuum is utilized in a particularly effective manner to 
eliminate excess air from the final package 24 so that in 
the completed and severed package the web material 
lies closely against the product which has been packed. 
To this end, the longitudinal slot 43 in the support surface 

50 has a width which is sufficiently great when compared to 
the distance of the rollers 17, 18 below the support sur- 
face such that, as more particularly shown in Figure 3, a 
generally triangular air passage 29 is formed between 
the product and the packaging web as the tube advances 

55 past the nip formed between rollers 1 7 and 1 8 and pref- 
erably also between the pair of rollers 20. The longitudi- 
nal slot may have this particular width for the length 
above the rollers 17, 18 and may extend also with that 
width above the pair of rollers 20, such that the air pas- 
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sage 29 in the tube extends as far as the final pair of 
rollers 22. The width of the slot tray, for example, be in 
the range of 5 to 40 mm, and is preferably approximately 
20 mm, while the distance of the top of the rollers 17, 18 
below the top of the support surface 2 may, for example, 
be in the range of 2 to 1 5 mm and is preferably no more 
than 8 mm. The angle A Included by the padoging film 
in slot 43, as shown in Figure 3, is preferably of the order 
of 90 degrees or more. However, the dimensions of the 
slot and of the vacuum passage 29 are dependent on 
the type and size of the product being packaged. Clearly, 
larger products will be packaged in larger packages 
wrhere a greater amount of air will need to be evacuated, 
so that the cross-sectional dimensions of the vacuum 
passage 29 may be larger to allow for more rapid or more 
effective evacuation of the air. In each case, the most 
appropriate dimensions may be selected by a simple 
process of trial and en'or depending on the product and 
package size, the strength of the vacuum used and the 
result to be achieved. Clearly, if a vacuum passage with 
a larger cross-section is required, it is more effective to 
increase both the width of the slot and the distance of 
the top of the rollers below the top of the support surface, 
rather than just increasing one of these two dimensions. 

The effect of the air passage 29 Is to enhance sub- 
stantially the effectiveness of the vacuum applied at the 
plenum 26 to the extent that the web, in the zone 50 
between the successive groups 3 of product, tends to 
partially collapse as generally illustrated in Figure 1 . One 
effect of this is that the web itself holds the product in the 
required configuration and the side chains required in the 
prior art are no longer required. In addition, the final 
package is substantially devoid of excess air. Also, as 
the tube progressively collapses towards the closing, 
sealing and severing station 23, gussets are automati- 
cally formed in the side of the tube thereby obviating the 
previous requirement for gusseting apparatus. In addi- 
tion, as the tube is closed, sealed and severed between 
packages 24 and 25, the tube is compressed in the dos- 
ing, sealing and severing station 23 and a small amount 
of air is thus forced back into the incoming packages 25, 
38 and so on. The air passage 29 allows this air to pass 
readily through the incoming packages and to be 
extracted through plenum 26, without disturbing the bis- 
cuits in the incoming packages. In fact, this air being 
forced back through the air passage 29 helps prevent the 
air passage from collapsing under the application of the 
vacuum as discussed above. 

It will be noted that the top surface of the final pair 
of rollers 22 is level with the support surface 2. Accord- 
ingly, as the web passes through the final nip prior to the 
closing, sealing and severing station, the seal between 
the fadng zones of the web is completed. It has been 
found that the lack of an air passage in the tube at the 
final nip does not, as a practical matter, interfere with the 
air extraction process. 

While the invention has been described in the con- 
text of a biscuit packaging machine with three pairs of 
rollers, it would be equally applicable to machines with 


two pairs of rollers, in which case, the widened slot only 
extends above the first pair of rollers, or to machines with 
more than three pairs of rollers, in which case the wid- 
ened slot extends at least above the first pair of rollers, 
5 and preferably above all but the last pair of rollers. 

Whilst the invention has been described with partic- 
ular reference to the packaging of biscuits it will be appre- 
dated that It is of general applicability to many packaging 
applications in which a product is packaged by first form- 
ic ing a tube about the product and then sealing the tube 
to form Individual packages. 

Claims 

IS 1. Apackagingmachine(1)adaptedtoformaweb(8) 
of packaging material into a tube to surround items 
(3) to be packed, the tube then being closed, sealed 
and severed between successive items to produce 
individual packages (5), the tube being formed by 

20 sealing one surface of an edge zone of the web to 
the same surface of the opposite edge zone of the 
web so that, in the finished package, the sealed 
zones form a flap (45) extending longitudinally of the 
package, the machine (1) comprising a support sur- 

25 face (2} having a longitudinal slot (43) therein, said 
slot being adapted to accommodate said flap (45), 
said machine (1) further comprising at least two 
pairs of rollers (18,20,22), at least the first (18) of 
said pairs of rollers being located beneath the sup- 

30 port surface (2), said pairs of rollers (18,20,22) form- 
ing successive nips for gripping said flap (45) and 
driving the partly formed packages along the sup- 
port surface (2) towards a closing, sealing and sev- 
ering station (23) and for forming the required seal 

35 between the edge zones of the web (8), and means 
(32,34) for applying vacuum to the tube adjacent the 
point where the edge zones of the web are brought 
together to form the tube, characterised in that the 
width of the longitudinal slot (43) for at least a section 

40 of the slot downstream of the point of application of 
the vacuum, is sufficiently great relative to the dis- 
tance of at least the first pair of rollers ( 1 8) below the 
support surface (2) to allow an air passage (29) to 
be formed within the tube as it moves towards the 

45 dosing, sealing and severing station (23). 

2. A machine according to daim 1 , wherein, for the 
entire length of the slot (43) downstream of the point 
of application of the vacuum until the nip of the final 
50 pair of roller (22) is reached, the width of the slot (43) 
is sufficiently great relative to the distance of the roll- 
ers (18,20) below the support surface (2) to allow 
the air passage (29) to be formed. 

55 3. A machine according to claim 2, wherein the width 
of the slot (43) is in the range 5 to 40 mm. 
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4. A machine according to claim 2 or claim 3, wherein 
the distance of the rollers (1 8,20) below the support 
surface (2) is in the range 2 to 15 mm. 

5. A machine according to any preceding daim, s 
wherein the support surface (2) is cut away at the 
final pair of rollers (22) and the top surface of the 
final pair of rollers (22) is level with the support sur- 
face (2). 

10 

6. A machine according to any preceding claim, further 
comprising a small housing (32) fitted beneath the 
support surface (2) on which the groups of biscuits 
move, the housing, in combination with the support 
surface, being adapted substantially to surround the is 
point where the lateral edges of the web are brought 
together to form the packaging tube. 

7. A machine according to claim 6, wherein the housing 
(32) is located beneath guide slots in the support 20 
surface (2) which bring the edges of the web 
together, and extends above and beneath the first 
pair of rollers (1 8) to the point where the nip is formed 
between the first pair of rollers. 

8. A machine according to claim 7, wherein the housing 
(32) seals against the underside of the support sur- 
face and closely abuts the top surface and the under- 
side of the first pair of rollers (18). 

30 

9. A machine according to any preceding claim com- 
prising three successive pair of rollers (18,20,22). 
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